The changes in chemical composition andInvitro protein digestibility content before and after germination of three new sorghum varieties, named 'Samsorg41', 'Samsorg42', and 'Samsorg43' were investigated. The chemical composition concluded including crude protein, oils, crude fiber, dietary fiber soluble and insoluble ash, and carbohydrate. Crude protein, oil and fiber content was increased by malting. Processed 'Samsorg41' was the highest variety in crude protein, oil and crude fiber content (9.8%, 9.89% and 2.85). Processed 'Samsorg 43' was the lowest variety in ash, and carbohydrate. Invitro digestibility ranged from 87.6% to 90% in raw sorghum. Invitro digestibility was higher in processed 'Samsorg42' than other varieties (90%). The evidence would seem to support the suggestion that the simple technology of malting offers a means by which to improve the quality and digestibility of sorghum protein.
Introduction
Sorghum is a cereal native to sub-Saharan Africa and grows well in temperate and tropical areas of the world. Nigeria is the number one producers of sorghum in the world and Africa respectively followed by United States and India. International crop research institute of the semi-arid tropics (ICRISAT, 2010) . In Nigeria, sorghum is produced in dry land regions and production is still on subsistence bases, commonly grown cultivars include both improved and local cultivars (FAO, 2005) .
Germination has been proven to be a process that helps improve the nutrition of sorghum seeds as it can help in components, including hydrolytic enzymes synthesis such as phytate reduction and some flavonoids components. Hence germination of sorghum is very important in preparing for the development of food with low viscosity and high energy. (Dicko et al., 2006) .
There are a range of chemical and structural changes that take place within the cereal grain through the hydroponic growing process. Activation of enzymes within the grain leads to hydrolysis of proteins, carbohydrates and lipids into their simpler components (Sneath and McIntosh, 2003) . Chavan and Kadam (1989) stated that, sprouting grains causes increased activities of hydrolytic enzymes, improvements in the contents of total proteins, fat, certain essential amino acids, total sugars, B-group vitamins, and a decrease in dry matter, starch and anti-nutrients. The increased contents of protein, fat, fiber and total ash are only apparent and attributable to the disappearance of starch.
Processing methods, such as soaking, sprouting and cooking has been found to improve the nutritional value of plant grains (Jirapa et al., 2001) . Sprouting is one of the processing methods that improve the in vitro protein digestibility and minerals availability by reduction of antinutritional factors (Tannin and phytate).
Materials and Methods

Source of raw material
The sorghum grains that will be used for this study will be obtained from IAR. The three varieties of the sorghum that will be used include (using local names) SAMSORG42, 43 and 44. The sorghum varieties will be authenticated by a seed breeder at the institute of agricultural research, Ahmadu Bello University Zaria, Kaduna state, Nigeria.
Grain sorghum kernels from each sorghum variety will be cleaned by first manually sorting to remove deformed, small broken and immature kernels, dust, sand, stones, and other foreign materials. The kernels will then be quickly washed by immersion in cold tap water in a 20 -L bucket, stirred by hand and screened out of the water. Following washing the kernels will be dried at room temperature using standard procedures. After drying, kernels will be kept in plastic bags and held at room temperature, before grain quality tests are performed for each of the three sorghum varieties.
Malting procedure
Kernel (also in triplicate) from each of the Samsorg varieties were placed in bags made of porous canvas. The bags containing kernels was immersed in tepid tap water contained in 20-L plastic buckets and then placed in a controlled chamber, set and maintained at 27 ºC and 98% relative humidity to begin the steeping phase (Mella, Onesmo 2011) . During the steeping stage, the steeping water was drained and replaced with fresh water every 8 hours for 2 days. After steeping, the kernels were removed out of the bags, blotted with towels to remove surface water and returned to the bags. The bags with kernels were then placed in a controlled chamber at room temperature and 98% relative humidity to begin the germination process. During the 72hours germination, the covering papers was lifted every 12hours and the surface of the kernels was being sprayed with tap water. Following germination, the bags with the kernels was then been transferred to a forced air drying oven maintained at 50 ºC and held for 24hours Licensed Under Creative Commons Attribution CC BY afterwards, kernels was left on the sheets of paper to cool at room temperature and thereafter all rootlets and shoots was removed from the malted kernels by rubbing vigorously between the hands, and then separated by shifting through a 2.5mm sieve. Malted kernels were milled with a Quadrumat Jr. Laboratory mill (Brabender, Duisburg Germany) to get the samples (Mella, 2011 
In vitro Protein Digestibility
In vitro protein digestibility of the samples was measured according to the method described by Monjula & Johon (1991), in which a pepsin digestion method was used in the determinations. The digestible protein was analyzed for nitrogen using micro Kjeldahl procedure (AOAC, 1990) and expressed as a percent of the total N. 
Results and Discussion
Conclusions
The technology of malting could also be applied to relatively poor rural communities where nutritional enhancement would appear to be most required. Malted sorghum, with improved protein quality and digestibility could be used in the formulation of weaning foods. In rural communities the first weaning foods are generally gruels made from cereals with low nutritional density and energy levels. Introducing a small amount of malted sorghum flour "power flour" to the thick porridge gruel will quickly liquefy it without reducing, perhaps even increasing the nutritional value and make it more acceptable and more easily digested by the infant.
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